the LCPIH predicts that household consumption should not exhibit excess sensitivity to paycheck receipt. The LCPIH is tested in the current study by examining whether the timing of consumption over the calendar month is influenced by the arrival of monthly paychecks. Note the similarity between this test of the LCPIH and the tests discussed in the previous paragraph. Prior studies examined whether consumption responds to known variation in the timing of income receipt across the calendar year (holding permanent income constant). The current paper tests whether consumption responds to known variation in the timing of income receipt across the calendar month.
2
Increases in expenditures at the time of monthly paycheck receipt are not necessarily a violation of the LCPIH. Households may have mortgage payments, utility bills, etc. that must be paid periodically. Expenditures on items such as toothpaste and breakfast cereals are typically considered non-durable but may be purchased in lumpy amounts over the course of a month. Instead, the expenditures that are relevant for testing the theory are those that will be consumed either instantly or within a relatively short period of time.
The primary focus in this paper is on "instant consumption" expenditures in categories such as food and alcohol consumed away from home and fresh foods.
Data from the UK's Family Expenditure Survey is used to examine the consumption response to paycheck receipt. The survey collects information on household income including the date of paycheck receipt for all household workers. Consumption information is collected by having households record their expenditures over a two-week period. The survey is implemented by evenly spacing households throughout the calendar year and throughout each month. Most importantly, each household's survey participation period is uncorrelated with the date of paycheck arrival. The impact of paycheck receipt on household consumption is identified by comparing households in the survey when their monthly paycheck arrives with similar households that are not paid during their two-week diary period. This paper finds a significant increase in consumption at the time of monthly paycheck receipt. Total weekly expenditures increase by 14% at the time of paycheck and decline over the duration between paychecks. In the instant consumption categories, expenditures increase significantly at the time of paycheck arrival by roughly 6%. Additional analysis that includes weekly paid workers supports the finding that these increases are due to paycheck receipt and not to any underlying monthly expenditure fluctuations common to all households. Splitting the sample between liquidity constrained and unconstrained households using either a measure of household wealth or the age of the household shows that the presence of such constraints can account for the excess sensitivity findings. Overall, the evidence in this paper shows that households exhibit excess sensitivity to the receipt of their monthly paychecks.
The Data
The data for this paper are taken from the Family Expenditure Survey (FES) which is a sample of households in the UK that has been collected on an on-going basis since 1957.
Roughly 6,500 households complete the survey annually. The interviews are spaced evenly throughout the year in order to capture seasonal fluctuations in expenditures. When households are initially contacted, they are asked to complete a household questionnaire that gathers general information such as the number of household members, the age of each household member, and an inventory of durable goods possessed by the household.
In addition, a separate questionnaire is used to collect income and labour force data for each household member age sixteen and over. Household members are then asked to record all of their expenditures over the ensuing two-week period in an expenditure diary. All expenditures, whether made by cash, check, or credit card, are to be entered into the diary.
The monthly Retail Price Index (RPI) is used to convert income and expenditure data into a constant currency (January 1998 £).
The current study makes use of the fact that the FES asks respondents, if possible, to have available their most recent pay stubs at the time of the initial interview. From each worker, information on the worker's pay frequency (e.g., weekly or monthly) and date of last paycheck is collected in the study. Pay frequency information is not collected for self-employed workers so they are excluded from the analysis. Pay date information is available in the public use version of the FES from 1986 through March 1998.
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One important limitation is that information on each worker's most recent pay date is collected prior to the two-week diary period. The arrival date of each worker's next paycheck must be imputed. Thus, whether and/or when the paycheck arrives during (relative to) the diary period is measured with some error. The longer the worker's pay frequency, the higher the probability that some error will occur in determining the next pay date.
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Details of the procedure to impute the worker's next paydate are discussed in the Data Appendix.
The FES data include a separate record for each expenditure made during the twoweek diary period. Each expenditure record includes information on the type of item that was purchased (e.g., toilet soap, table wines, petrol) and amount of the purchase. Unfortunately, the public use FES expenditure records only report whether the expenditure occurred during the first or second diary week. The unavailability of the exact date of purchase constrains the types of analyzes that can be performed along a number of dimensions.
First, although it would be preferable to analyze changes in daily expenditures, this paper will examine changes in expenditures between the two diary weeks. Sharp changes in daily expenditures will only be captured by the extent to which they raise weekly expenditures.
Second, and more importantly, estimation of expenditure changes should be attenuated by the imperfect link between the week of expenditure and the arrival of the paycheck.
Ideally, the analysis would examine whether expenditures changed beginning with the date of paycheck arrival. Since expenditures are only available weekly, the analysis examines whether expenditures are impacted if a household receives its paycheck at any point during the diary week. Households that only have two days in the diary week to spend their newly arrived paycheck will be treated identically to households that receive their paychecks on the first day of their diary week.
Third, analysing the impact of check arrival on the extensive margin, i.e., whether the household makes any expenditures at all, will not produce any meaningful results. For the expenditure categories examined below, over 90% (and in some cases nearly 100%) of households make purchases during both diary weeks. Thus, the analysis will focus on the effect of paycheck receipt on the amount of weekly expenditure.
The final constraint due to the unavailability of daily expenditure data is that the primary analysis is limited to workers who are paid monthly. With the analysis limited to changes in weekly expenditures, there is no scope to examine the impact of paycheck arrival on consumption for weekly paid workers who are paid during both of their diary weeks. Furthermore, since an examination of the data indicates that nearly all workers in the UK are paid either weekly or monthly, the primary analysis focuses on the latter group of workers. However, since there may be underlying tendencies for all households to make expenditures at specific points during the month (e.g., if stores regularly were to have sales during the second week of the month), the sample of weekly paid workers are examined to determine the impact these types of fluctuations may have on the inferences drawn from the analysis.
The final data consideration is to determine which households to include in the analysis. Aside from labour income, households may receive regular monthly income from one or more additional sources (e.g., government benefits). Furthermore, within a given household there may be multiple paychecks. The analysis in this paper examines the relationship between consumption and the paycheck receipt of the "primary earner." The primary earner is defined as either a head of household or their spouse (if one is present) whose weekly labour income from their main job accounts for at least 50% of total weekly household income.
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This designation focuses the analysis on the response to receipt of the household's primary income source.
A number of restrictions are placed on the FES data to form the sample used in the analysis. From the original sample of households that participated in the FES between 1986 and March 1998, households without a primary earner are eliminated. These eliminations occur because neither spouse is employed as of the survey date (41% of the overall FES households), because the employed spouse(s) are self-employed (5%), or because neither spouse earns a large enough share to be deemed the primary earner (16%). Of the remaining households with primary earners, the sample is further restricted to households where the primary earner is between the ages of 25 and 59 (inclusive).
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In an attempt to increase the precision of the paydate information, the roughly 10% of households where a pay stub was not consulted to determine the primary earner's earnings information are deleted.
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Finally, some monthly paid households are excluded if one of their diary weeks does not fall within one of the four groupings described in the next section. The final sample of households used in the analysis consists of 12,827 households that have a monthly paid primary earner. In addition, a sample of 7,347 households with weekly paid primary earners, which is formed by applying the above restrictions, is also examined.
Empirical Methodology
Identification of the impact of paycheck arrival on household consumption is achieved through the sampling scheme used to gather the Family Expenditure Survey data. The FES is collected by randomly selecting the date to interview and begin each household's two-week diary period. In particular, the days of the month during which a household participates in the FES is uncorrelated with the date on which the household receives its paycheck. The impact of paycheck arrival on consumption is identified by comparing diary weeks during which a monthly paid primary earner receives her paycheck against the other diary weeks for households with monthly paid primary earners.
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The solid line in Figure   1 shows the distribution of interview dates across households where the primary earner is paid monthly. As can be seen in the Figure, 
where the dependent variable, C it , is a measure of household i's consumption during diary week t. Equation (1) includes a household specific effect, α i , as is common in studies that test the LCPIH. In the current paper, the fixed effect eliminates the need to include indicators for calendar month and year since nearly all of the variation occurs within these time periods.
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This equation also controls for "survey fatigue", the possibility that households may record fewer expenditures as the diary period progresses. The W EEK2 it variable, which indicates whether the diary week is the household's second week of the survey, accounts for this potentially confounding effect. The DOM k variables are indicators for the day of the calendar month on which the household's diary week began. These variables will capture any fluctuations in expenditures over the calendar month that are not associated with the receipt of the paycheck. Since, as can be seen in Figure 1 , the date of paycheck receipt tends to be concentrated near the end of the calendar month, it is important to capture any such fluctuations so that they are not falsely attributed to the paycheck arrival. it is a weekly household specific error term. Notably absent are controls for changes in household composition that are usually present in studies examining the LCPIH. Even though the FES does not include information on changes in household composition between the two diary weeks, the need to include such controls is greatly diminished due to the short duration of the survey.
The coefficients on the P AY W EEK j indicators are the primary parameters of interest in the analysis. The paycheck arrival information is used to group diary weeks into the following categories: 1) diary weeks during which the primary earner's paycheck is received (i.e., diary weeks which begin zero to six days before the paycheck arrives), 2) diary weeks that begin one to seven days after the paycheck is received, 3) diary weeks that begin eight to fourteen days after the paycheck is received, and 4) diary weeks that begin seven to thirteen days before the paycheck is received. The final category is excluded from the analysis so that the β j coefficients on the P AY W EEK j indicators measure the difference in weekly expenditures relative to the time of the month during which the household will have gone the longest without receiving its primary source of income.
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It is worthwhile to note that there is a considerable degree of overlap in terms of the actual days before or since the paydate across these groupings of diary weeks. For example, a diary week that begins on the day of check arrival will be included in the first group while a diary week beginning the day after check arrival will be put into the second group.
Similarly, a diary week beginning seven days before the check arrives will be assigned to the fourth group while the first group includes households where the diary week begins six days before check arrival. This degree of overlap will attenuate the estimates of any sharp consumption changes due to paycheck arrival and bias the results in favor of the LCPIH.
An important empirical consideration is that households may make no purchases in a category of expenditure at a weekly interval. In prior studies this issue is typically not a concern since at a quarterly or annual frequency virtually all households have a positive expenditure amount. As such, these studies use the log of expenditures as the dependent variable. In the current context, however, the censoring of the dependent variable may preclude the use of log expenditures.
The censoring issue is dealt with in two ways. First, for the expenditure categories considered in this paper, the fraction of zero expenditure diary weeks never exceeds 6% of total diary week observations. Thus, the potential scope for any bias due to ignoring the censoring of the dependent variable is likely minimal. In addition, results will be presented showing the similarity in the point estimates both with and without the zero expenditure diary weeks in the analysis. Hence, the majority of the analysis will follow the previous literature by using a first-difference estimator where the difference in log expenditures between the two diary weeks is the dependent variable of interest. In this part of the analysis, the estimated equation will be
where, using the standard notation, the difference operator (∆) represents the change in the variable between the first and second diary week.
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The second, and direct, method for dealing with the censoring of the dependent variable is to use Honoré's (1992) symmetrically trimmed least squares fixed effect censored regression estimator to estimate equation (1). This estimator is consistent even in the presence of the fixed effect in equation (1) whereas including fixed effects in a Tobit estimator would be inconsistent when the number of time periods is small (Heckman and MaCurdy 1980) . When the censored regression estimator is used, the estimated marginal effects are reported in lieu of the regression point estimates so that the results can be interpreted directly in terms of the impact on the amount of expenditure.
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Bootstrap replications of the model are estimated in order to calculate confidence intervals for the marginal effects.
The bootstrapped confidence intervals are calculated by re-estimating the model on 200
replication samples that are created by resampling with replacement from households in the sample.
The analysis focuses on six categories of expenditure. Total expenditures are the sum of all expenditures recorded during the diary week. Although this category includes many items that are not relevant for testing the LCPIH due to their durability or fixed periodicity, the results from this category give a sense of the general pattern of expenditure fluctuations throughout the month. A second category of expenditure, now routinely used in the literature, is strict non-durables which in the current analysis is comprised of food and alcohol both at home and away from home, tobacco-related items, personal care items, public transportation, gasoline, and motor oil. This expenditure category is typically used in order to limit the analysis to items that likely would be consumed entirely within a calendar quarter (Lusardi 1996) . Since food expenditures are also used in many analyses of the LCPIH, food for home consumption is also included as a separate expenditure category.
One difficulty in testing the LCPIH with the above expenditure categories in the current context is that while strict non-durables and food for home consumption are non-durable over quarterly and annual intervals, it is far less likely that these expenditures are necessarily consumed immediately during the diary week. As such, categories of expenditures that are consumed within a diary week are necessary to test the LCPIH over such a short duration. One category that should represent "instant" consumption is food consumed away from home. Fresh foods such as milk, eggs, and fresh fruits and vegetables -items that are perishable over the course of month -are also examined. Finally, a category of total instant consumption is examine that includes food and alcohol away from home, fresh foods, take away food, and entertainment expenses such as cinemas, concerts, and spectator sport admissions. It is these instant consumption categories that are of primary interest in the analysis. Table 2 presents the results of estimating the effect of paycheck arrival on household consumption. Panel A reports the calculated marginal effects from using the censored dependent variable estimator for equation (1). The findings in column (1) show a significant increase in total expenditures of £66 if the paycheck arrives during the diary week. As discussed above, the results for this expenditure category do not represent a test of the hypothesis. Instead, the estimates for total expenditures are presented in Table 2 and throughout the remainder of the paper simply to illustrate the overall monthly pattern of spending. The increase in total expenditures is roughly 16% of the average total weekly spending of £408. In addition, total expenditure remains higher during the week following check arrival since the results indicate a significant increase in total spending if the diary week begins one to seven days after the receipt of the paycheck. The positive but insignificant result for a diary week beginning eight to fourteen days after check arrival is consistent with a pattern of increased spending at the time of the month when the paycheck is received and a falling off the longer it has been since the check arrival date.
Results
The monthly patterns for strict non-durables (column 2) and food at home (column 3) are similar to the results for total expenditure in that spending in these categories increases when the paycheck arrives and then falls off over the ensuing weeks. Strict nondurables increase by £8.5, or 7% of average weekly spending, during the week when the paycheck arrives. Spending in this category is also significantly higher during the week after check arrival before decreasing later in the month. Food at home expenditure is not only significantly higher during the week when the paycheck arrives, but also remains higher for the following two weeks.
The categories of instantaneous consumption expenditures that are most relevant for testing the Life-Cycle/Permanent Income Hypothesis are shown in the final three columns of the Table. Food away from home consumption significantly increases by 5% during the week of paycheck arrival. Consumption of fresh foods significantly increases by 4% during the week of paycheck arrival. Overall, total instant consumption (column 6) significantly increases by roughly 5% when households receive their monthly paychecks. As with the other expenditure categories, spending in these instant consumption categories declines during the weeks following paycheck arrival. Although these effects are not large in magnitude, they nevertheless indicate a consumption response to the arrival of monthly paychecks. It is important to remember, as discussed above, that these estimates of weekly consumption responses obscure any sharp daily responses that may exist. Hence, these estimates are likely lower bounds for the actual degree of consumption fluctuations over the month.
While the results in panel A examine how the amount of weekly expenditures respond to the arrival of a monthly paycheck, most prior tests of the LCPIH examine the change in the log rather than the level of expenditures. In the current analysis, log consumption cannot be used for households with diary weeks during which no expenditures are recorded.
As can be seen in panel A, however, weekly expenditures are non-zero for nearly all diaryweek observations across all of the categories examined. When the sample is limited to households with non-zero expenditures for both diary weeks, the fraction of households remaining ranges from 91.5% (for food away from home) to 99.6% (for total expenditures).
Thus, examining the change in log expenditures as is typically done likely will not impart much of a bias on the estimated parameters. To gauge the extent of the bias from using only the non-zero expenditure diary weeks, Appendix Table 1 uses a first-difference OLS estimator to examine the change in the level of weekly expenditures for households with non-zero expenditures during both diary weeks.
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The estimated results are very similar to the estimated marginal effects in panel A of Table 2 even for the categories of expenditures with the most zero expenditure weeks (food away from home and fresh foods). These estimates suggest that restricting the sample to the non-zero expenditure weeks results in a negligible bias since only a small fraction of the sample is eliminated. Thus, the remainder of the analysis will examine the change in the log of expenditures as is common throughout the literature.
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Panel B of Table 2 shows the outcome of estimating the impact of monthly paycheck arrival on the log of weekly expenditures. The results from this analysis lead to nearly identical inferences about the effect of check arrival on consumption as were drawn from panel A. For all of the parameter estimates that are statistically significant in panel A, the analogous parameter estimates in panel B are also significant. Furthermore, the implied magnitudes of the effects on weekly spending are essentially the same in both panels of the Table. The only change of note between panels A and B occurs in the food away from home category. While the effect for the week of check arrival is significant in Panel A, the effects for the week during and immediately following check arrival are highly significant in Panel B. These results still show the same monthly pattern -an increase in spending during the week the check arrives that falls off over the course of the month. It is important to note that the change between panels A and B for food away from home is not due to the change in the sample between the panels. Both Panel A of Table 2 and Appendix Table 1 yield almost identical parameter estimates when using either the full sample or the sample of households with non-zero expenditures during both weeks. As such, the difference between panels A and B is due to the change in the functional form of the dependent variable.
One possible objection to the results in Table 2 is that households may choose their pay frequency. The exact mechanism of selection into the monthly paid households is a priori ambiguous. On the one hand, households that are relatively patient may choose to be paid only once a month since they do not need immediate access to their earnings. On the other hand, households that have self-control problems with their spending decisions may choose to be paid monthly to impose a constraint on their own consumption behavior. No matter the source of selection, assuming it exists, the consumption response is identified within the set of monthly paid households. Thus, the results can be interpreted as showing that monthly paid households exhibit excess sensitivity to paycheck receipt.
Another objection to the results in Table 2 may be that the arrival of monthly paychecks is closely linked to monthly fluctuations in expenditures that are common across all households. Specifically, the arrival of monthly paychecks may all occur at the point in the month when households tend to make a majority of their purchases. If so, then the findings in Table 2 are not evidence against the LCPIH but rather the result of spurious correlation.
However, the case for a spurious correlation explanation of the results is weak. First, following equation (1), all of the regressions in Table 2 include indicator variables for the day of the month on which the diary week began. Thus, the results in Table 2 represent the effects of paycheck arrival above and beyond any common monthly fluctuations in expenditures. Second, there is a degree of variation in the timing of monthly paycheck arrival. The dashed line in Figure 1 shows the arrival day of month for the last paycheck received by the sample of monthly paid households. Although a majority of the arrival dates are concentrated in the latter part of the month, there is a considerable degree of heterogeneity in these dates across households.
Finally, if this type of spurious correlation is biasing the results, then the presence of monthly fluctuations in expenditures also should exist for households where the primary earner is not paid monthly. In particular, one can test whether such a pattern exists for weekly paid primary earners. The advantage of examining weekly paid households is that these workers are paid during both of their diary weeks. Since monthly periodicity in expenditures for these households cannot be attributed to paycheck arrival, any changes in expenditures over the course of the month must be due to other factors that potentially affect both weekly and monthly paid households. Although, as can be seen in panel B of Table 1 , weekly paid workers are paid less than their monthly paid counterparts, percentage changes (i.e., changes in the log of expenditure) can be compared across these two types of households.
To use weekly paid workers to control for consumption fluctuations during the month, the regression model is specified as
where both monthly paid and weekly paid workers are included in the analysis. In this specification, the W KOM k variables collect diary weeks into four groups: diary weeks beginning on the 1st to the 7th day of the calendar month (the excluded group), diary weeks beginning on the 8th to the 14th, diary weeks beginning the 15th to the 21st, and those beginning on the 22nd to the 31st.
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M ON P AID i is an indicator for whether or not the primary earner is paid monthly. Therefore, the θ k coefficients capture the underlying intra-monthly expenditure fluctuations that are common to all workers. The coefficients on the interactions between the W KOM k variables and the monthly paid indicator, ψ k , are the differences in the fluctuations between the monthly paid and weekly paid workers.
The results of estimating equation (3) on the sample of monthly and weekly paid workers are reported in Table 3 . The top portion of the table shows the expenditure fluctuations during the month that are common to all workers (the θ k terms). If periodic payments such as rent and utility bills are due at the beginning of the month then one would expect that diary weeks overlapping the beginning of the month -those which begin at the end of the month -would exhibit an increase in spending. Total expenditure is 2%
higher for diary weeks beginning the last week of the month relative to those beginning during the first week of the month, although this increase is insignificant. The results across the remaining expenditure categories suggest that if any pattern is present at all, there is a fall in expenditures over the course of the calendar month. Only one coefficient in the top part of Table 3 is significant and even then it is at the 10% level. Of course, such fluctuations may exist but the estimates may attenuate any specific day of the month spending changes because the precise day of spending cannot be examined in the FES data. On the other hand, such attenuation effects also would be present for the estimates of paycheck arrival for monthly paid households in Table 2 .
The bottom part of Table 3 presents the intra-monthly fluctuations specific to monthly paid workers (the ψ k terms). Across all of the expenditure categories, there is an increase in expenditures for diary weeks beginning the last week of the calendar month relative to diary weeks that start the first week of the month. The results in the first four columns are all statistically significant. The estimates for fresh food and total instant consumption are significant at the 11% and 13% levels, respectively. As Figure 1 shows, the majority of paychecks are received during the last week of the calendar month. Thus, a substantial portion of the fluctuations found for monthly paid workers is due to the receipt of paychecks. Overall, the results in Table 3 provide additional evidence that the receipt of paychecks influences the timing of consumption for monthly paid workers.
One possible reason why households exhibit a consumption response to the receipt of their monthly paycheck is the presence of liquidity constraints (Zeldes 1989; Runkle 1991) . Households that are unable to access capital markets cannot borrow to "smooth" consumption in response to predictable changes in income. Previous research has found evidence that borrowing constraints influence consumption decisions in response to changes in quarterly or annual income (e.g., Jappelli et al. 1998) .
Studies that test for the effect of liquidity constraints proceed by first splitting the sample into constrained and unconstrained households and then performing the analysis separately on both sets of households. To divide the sample between constrained and unconstrained households, most studies use household wealth, preferably a measure of liquid wealth that can be used to smooth over income fluctuations. Although the FES does not contain information on each household's stock of wealth, information on the income derived from assets is collected. Households are considered to be borrowing constrained if they do not report any asset income (17% of monthly paid households). Households are considered to be unconstrained if they are in the top 25% of the asset income distribution for monthly paid households. The latter group is limited to the top end of the distribution in order to minimize the likelihood that constrained households are included inadvertently in the group of unconstrained households.
The results of estimating (2) separately for the no asset and high asset households are reported in Table 4 . The estimates show quite different outcomes for the two sets of households. For the no asset households in Panel A of the Table, sharp increases in total, strict non-durable, and food for home expenditures are found at the time of paycheck arrival. As with the findings for all households in Table 2 , these increases fall off over the remainder of the time between pay dates. Significant increases are also found in the instant consumption categories. Food away from home exhibits a marginally significant increase during the week of check arrival (at the 11% level of significance) and during the week following check arrival. Fresh food expenditures increase significantly upon check arrival while the overall impact on instant consumption (column 6) is significant.
High asset households exhibit little evidence of excess sensitivity. Total spending significantly increases upon check arrival for these households. However, these increases likely reflect periodic payments such as mortgages and should not be taken as evidence against the LCPIH. For the three instant consumption categories, there is some evidence against the LCPIH although it is very weak. The magnitude of the increase for food away from home is comparable with the results for all households shown in Table 2 but the estimates are insignificant. Only the overall instant consumption category is significant, but even then only at the 10% level. Thus, the excess sensitivity to paycheck receipt is consistent with the presence of liquidity constraints as usually measured in the literature.
While the above results use methods consistent with the previous literature to divide the sample between constrained and unconstrained households, prior research also finds that age is a strong predictor of credit constraints (Jappelli 1990) . Table 5 presents the results where the sample has been split by age and equation (2) is estimated separately for younger households (those at or below the median age for primary earners which is 39) and mature households (households above the median primary earner age). The results in
Panel A of Table 5 show strong responses to paycheck arrival for younger households across all of the expenditure categories. The magnitude of the response is just slightly smaller than those found for constrained households when splitting the sample by asset income.
As before, constrained households exhibit on increase in spending when paychecks arrive that tapers off over the remainder of the month.
The results for mature households in Panel B of Table 5 further suggest that liquidity constraints are important for explaining the response to paycheck receipt. Although mature households exhibit a response for the more durable expenditure categories (total, strict nondurable, and food at home spending), their response for the instantaneous consumption categories is rather small. Mature households exhibit a marginally significant response for fresh food and total instant consumption while they show no response for food away from home. Thus, these results using age as a proxy for credit market imperfections are suggestive of a role for liquidity constraints.
Conclusion
This paper examines the consumption response to monthly paycheck receipt. Since the amount and arrival date of paychecks are known in advance, the receipt of a paycheck does not correspond to the receipt of new information. Under the basic Life-Cycle/Permanent
Income Hypothesis, household consumption should not be sensitive to paycheck arrival.
Using data from the UK's Family Expenditure Survey, this paper finds that household consumption is excessively sensitive to paycheck receipt. Most relevant for testing the LCPIH, expenditures in categories of instant consumption exhibit this sensitivity as well.
The results cannot be explained by any underlying monthly expenditure fluctuations since no such patterns are found for households that are paid weekly. When the presence of liquidity constraints are defined by either the household's wealth as measured by investment income or the age of the household, these capital market imperfections explain the excess sensitivity results.
Within the framework of the standard life-cyle/permanent income hypothesis, the magnitudes of the estimated effects do not suggest that the deviations from perfect consumption smoothing behavior are particularly large. Although households do not smooth consumption between paychecks, the welfare losses due to this behavior may be relatively small (Cochrane 1989) . If the current findings were to be used in making such calculations, it is important to remember that the analysis is limited to weekly expenditure fluctuations which means that any sharp daily responses to paycheck receipt cannot be distinguished in the data. Thus, the data limitations attenuate the degree to which consumption changes on the date of paycheck arrival.
Even if the utility loss is not substantial, further investigation into the exact mechanisms that are underlying these responses might lead to a greater insight regarding how households allocation consumption over the life-cycle. The interaction between liquidity constraints and (the lack of) consumption smoothing around the date of paycheck receipt may be concentrated within households that greatly discount the future. While measures of individual discount rates have been collected and analyzed in a number of experimental studies, the use of such measures in large-scale surveys to explore the degree to which discount rates affect household behaviors is very limited (Frederick et al. 2002) . Understanding whether the lack of smoothing behavior can be directly tied to heterogeneity in the rate of time preference will allow researchers to more directly explore the behavioral mechanisms behind the present findings.
In addition, the analysis is unable to distinguish between households that have high discount rates but nevertheless use a standard geometric discount function and those households that have a different type of discount function such as a hyperbolic discount function (Stroz 1956; Laibson 1997) . A dynamic inconsistency may arise between how one plans to spend the monthly paycheck before it arrives and how the paycheck is actually spent upon receipt. Again, the inclusion in surveys containing household consumption data of experimental measures that distinguish between individuals with geometric and hyperbolic discount functions would greatly improve our understanding of household consumption behavior.
Data Appendix
This data appendix describes the procedure used to determine the relationship between each diary week and the arrival date of a monthly paid primary earner's paycheck. The public use version of the Family Expenditure Survey includes information on the date of the initial interview, the date the diary period began (which is typically the same as the interview date), and, for each household member who has been employed (excluding the self-employed), the arrival date of that member's the last paycheck. Since the paydate information is collected prior to the two-week diary period, it is first necessary to impute the date of the next paycheck in order to determine if the household will be paid during the diary period.
For households that are paid monthly, the date of the next paycheck is assigned by assuming the paycheck will be received on the same day of the following month as it arrived in the current month. For example, if the last paycheck arrives on August 15th, 1996, the next paycheck is assumed to arrive on September 15th, 1996. This approach will measure the date of the next paycheck with some noise. If the last paycheck was not received on its usual date due to a holiday or weekend, then the next paycheck will be incorrectly assigned. Similarly, if the next paycheck falls on a weekend or holiday, it also will be incorrectly assigned.
Diary weeks are then assigned to one of the four P AY W EEK j included in equation
(1). The assignment procedure differs depending upon whether it is the household's first diary week or its second week. The assignments are described in Appendix Table 3 . 2. In a related paper, Stephens (2003) examines the consumption response of US Social Security recipients to the arrival of their transfer checks.
3. Beginning in 1994, the FES has been released to coincide with the tax year which runs from April until March.
4. Theoretically, a test of the LCPIH should examine the consumption response to the expected check arrival date rather than to the actual arrival date. Thus, an advantage of not knowing the exact arrival date of the next paycheck is that the analysis uses a forecast of the check arrival date. I thank an anonymous referee for making this observation.
5. Defining the primary earner as receiving at least 75% of household income yields comparable results to those presented here.
6. In the UK, the mandatory retirement age for women is 60.
7. Other deletions include a small number of households where the difference between their last pay date and their interview date exceeded the length of their pay period by a few days, and those households whose diary period did not start within one day of their household interview.
8. As mentioned in the data section, the main analysis is limited to households where the primary earner is paid monthly.
9. Of course, diary periods can fall into two months as well as two years. In the data, a number of interviews do indeed extend into a second calendar month. Specifications that include month dummies yield nearly identical results to those presented here for the coefficients of primary interest. The number of diary periods encompassing two calendar years is negligible.
10. Households with a diary week that does not fit into one of these four categories are excluded from the analysis in order to use the first-difference estimator. Under the assumption that diary start dates are randomly assigned to households, this restriction will not bias the results.
11. In equation (2), ∆W EEK2 it will equal one for each household so that γ is the coefficient on the intercept term for the differenced equation.
12. The average population marginal effect corresponding to a regressor x k in a censored regression is calculated as β k * P where β k is the population coefficient on x k and P is the fraction of non-censored observations in the population (Greene 1981 ). An estimator for the marginal effect isβ k * P whereβ k is the estimated regression coefficient andP is the fraction of non-censored observations in the sample.
13. With only two observations per household and non-zero diary-week observations, applying OLS to the first-difference in the level of expenditure is identical to using Honoré's estimator on the exact same sample.
14. An added benefit of using logs in the current paper is that allows for a straightforward comparison between weekly paid and monthly paid households as will be done below.
Comparing the changes in levels between these two sets of households is difficult because of the higher expenditure levels for monthly paid households. The log specification allows for the more parsimonious comparison of percentage changes between households with different pay frequencies.
15. Ideally, one could examine the pattern of each of the estimated coefficients on the DOM k indicator variables from equation (1). However, these parameters cannot be precisely estimated in the sample. , and * * * represent significance at the 10%, 5%, and 1% levels, respectively.
Notes: All regressions include indicator variables for day of the month on which the diary week began and an indicator for whether the diary week is the second week of the two-week diary period.
Panel A reports the marginal effects calculated after estimating Honoré's symmetrically trimmed least squares estimator for censored regressions with fixed effects using the weekly amount of expenditure in the category as the dependent variable. The 95% confidence intervals for the estimates are calculated from 200 bootstrap replications and reported in brackets. Calculation of the marginal effects and their associated confidence intervals is detailed in the text.
Panel B reports the regression coefficients from using a first difference estimator where the dependent variable is the change in the log of expenditure in the category as the dependent variable. The reported standard errors are adjusted for heteroskedasticity. , and * * * represent significance at the 10%, 5%, and 1% levels, respectively.
Notes: This table reports the regression coefficients from using a first difference estimator where the dependent variable is the change in the log of expenditure in the category as the dependent variable. , and * * * represent significance at the 10%, 5%, and 1% levels, respectively.
Notes: This table reports the regression coefficients from using a first difference estimator where the dependent variable is the change in the log of expenditure in the category as the dependent variable.
All regressions include indicator variables for day of the month on which the diary period began. The reported standard errors are adjusted for heteroskedasticity. Panel A uses 2,556 households that do not have a credit card. Panel B uses 10,269 households that report having at least one credit card. 
